Abstract This paper analyzes price competition in the German motor insurance market since 1994 and looks for evidence to back up a claim frequently found in the trade literature-that there have been two recent price wars in this industry, the first in 1996-1999, the second in [2005][2006]. In a first step, we analyze the development of the German motor insurance market and compare it to that of other property-liability lines of business. In a second step the applicability of price war definitions found in the marketing literature to the German motor insurance market is checked. In a third step, a comparison to reference cases from other industries, where price wars have been subject to academic analysis, is conducted to complement the analysis. We conclude that, contrary to reports in the trade literature, the periods of 1996-1999 and 2005-2006 should be considered as times of intense competition in the motor insurance industry, not as times of price war. 
Schließlich nehmen wir einen Vergleich mit Preiskriegen aus anderen Industrien vor. Im Gegensatz zur Fachpresse kommen wir zu der Schlussfolgerung, dass die zwei Zeiträume nicht als Phasen des Preiskrieges, sondern eher als Phasen intensiven Wettbewerbs zu interpretieren sind.
Introduction
The aim of this paper is to analyze competition in the German motor insurance market after deregulation of the European Union insurance markets in 1994. The 1994 deregulation brought about a fundamental change in the market conditions for the German insurance industry. Prior to 1994, the insurance business was embedded in a dense regulatory network, with mostly uniform products, tariffs, and limited competition. After deregulation, market transparency increased and it became easier for foreign competitors to enter the market, resulting in intensive price competition, margin erosion, and cost pressure (see Farny 1999 and Hussels et al. 2005) .
The motor insurance market is the biggest line of business in the German propertyliability market with a premium volume of e 21 billion (2006), i. e., 36% of the total property-liability premium volume (see BaFin 2007) . Due to its high strategic importance as a "door opener" to selling other property-liability and life insurance products, this line of business was one of the first to experience intense competition after 1994. In the first few years following deregulation, trade literature repeatedly used terms such as "price war," "heavy discounting," and "buying market share at any price" when discussing motor insurance in Germany (see, e. g., Reitz 1999; Seiwert 2006; pp. 92-93 in GDV 2005) . Many practitioners believe that there have actually been two "price wars" in this industry: The first occurring two years after deregulation from 1996 to 1999, and the second started at the end of 2004 and became evident in the data from 2005 to 2006. 1 Along with its price war reports, trade literature regularly claimed that immense value destruction had resulted from the intense competition, e. g., a value destruction of e 7 billion is reported by industry experts for the period from 1996 to 1999 (see Erdönmez et al. 2007) .
In this paper we analyze competition in the German motor insurance market since 1994, looking for evidence to support the price war hypothesis often presumed in the trade literature. We first analyze market development of German motor insurance and compare it to the development of other property-liability lines of business. We then deepen our analysis by testing existing price war definitions from the marketing literature against the German motor insurance market.
2 The comparison to reference cases on price wars in other (nonfinancial services) industries complements our analysis.
We find that the German motor insurance market is, indeed, experiencing intense price competition. However, the industry's situation does not match all the market characteristics and, particularly, the characteristics of other industries, that are thought 1 According to Lier (2008) , the second price war period extends beyond 2006 and may even be continuing into the present. However, due to data availability, we restrict our analysis to the time period until end of 2006. 2 For the price war definitions, see Heil and Helsen (2001). to be indicative of a price war. We thus conclude that the market environment in German motor insurance during the periods 1996-1999 and 2005-2006 does not fit into common definitions of price wars and rather should be described as intense competition.
Our results are of great interest for managers as well as regulators, especially as they are in contrast to the commonly held opinion on this market reported in trade literature. The results thus give new insights into the development of and the competition in the German motor insurance market, for both academics and practitioners.
The remainder of the paper is organized as follows. Section 2 provides an overview of the German motor and property-liability insurance markets. Section 3 analyzes whether insurers' pricing behavior since deregulation can be considered a price war or just intense competition by testing price war definitions from marketing literature and reference cases from other industries. Section 4 concludes.
Overview of German motor insurance market
After years of continuous growth and steady profits in a regulated market environment, a series of European Commission directives on insurance markets in 1994 fundamentally changed the market conditions for the German insurance industry. The abolition of price regulation ("cost-plus approach") enabled insurers to set and change rates freely, which led to increased competition as well as price pressures. Moreover, insurers were enabled to compete on products and contract conditions, since the exante approval requirement through the regulator was abolished as well. Previously in the motor insurance business, terms had been standardized along the lines laid down by the regulator, so that before deregulation, all insurers were basically selling the same product. Deregulation also opened the German market to foreign competitors; prior to 1994, foreign insurers had had a market share of less than 5% (see Rees et al. 1999) . Table 1 illustrates price competition in the German motor insurance market and highlights the trend toward consolidation in the industry. In Panel A, we set out the number of companies, the number of contracts, and gross premiums earned, as well as the loss ratio and technical result for the property-liability insurance market for the period 1994-2006. To reduce reporting distortions regarding the loss ratio, we use the loss ratio excluding the result from processing of unsettled claims from the previous year, since this result only concerns historical claims, not claims from the actual year.
3 Panel B shows the motor insurance market, which represents, in terms of premiums, approximately 44% (1994) to 36% (2006) of the total property-liability market. The remaining 56% (1994) to 64% (2006) of the market is summarized in Panel C as other property-liability insurers. We obtained the data in Panels A and B from the regulatory annual statements, Table 541 , filed with the German Federal Financial Supervisory Authority (BaFin) and subsequently imputed data into Panel C. Additionally, we obtained the data on numbers of vehicles from the annual reports of the German Insurance Association (GDV). Note that although it is common to The number of companies decreased over the analyzed time period by about 18% in the property-liability market and by about 19% in motor insurance. However, in the property-liability market, even though the number of insurers decreased, the total premiums increased by 16%. In contrast, motor insurance premium volume decreased about 5% from 1994 to 2006. We consider the ratio of premiums to the number of companies as an indicator of consolidation in the insurance industry. At the total industry level, the premiums per company increased by 42% from 1994 to 2006 (from e 181 million to e 257 million). Although premium volume declined in motor insurance, the premiums per company rose by 17% during the period of investigation, which emphasizes the trend toward consolidation and concentration in the German insurance industry. This trend becomes even more obvious when looking at the market share of the top-10 property-liability and motor insurers: in 1994, the 10 biggest property-liability insurers had a market share of 37% (motor: 45%); in 2006, they had a market share of 47% (motor: 52%).
2.2 Premiums
In the motor insurance market, two phases of significant premium decline can be identified: the first occurred between 1996 and 1999 and the second between 2005 and 2006. Figure 1 is a graphical illustration of these declines and also shows how the rest of the property-liability insurance market was doing during the same periods. The two premium declines were the main motivation behind reports of a price war in the German trade literature (see, e. g., Schmidt-Gallas et al. 2005) . Figure 1 shows a cyclical pattern in premium growth comparable to the underwriting cycle (see, e. g., Cummins and Outreville 1987) . Considering the other propertyliability insurance lines of business, premium growth is positive across the entire period of investigation, but it is negative for six years in the case of motor insurance. Also, the observed cyclical pattern is more accentuated for motor insurance than it is for other property-liability. Figure 2 shows the development of premiums per vehicle (for the motor insurance market) and of premiums per contract (for the remainder of the property-liability market). For comparison purposes, the values have been standardized to 100 in 1994. However, BaFin changed its statistics on the number of contracts in property liability in 2005, so that values after 2004 are not comparable and, consequently, are not shown in Fig. 2 . For the motor insurance market, we see a steady decline in premiums per vehicle since 1994 with a slight growth in average premiums for 1999-2004. In contrast, average premiums increase slowly, but steadily, for the other propertyliability lines of business. Figure 2 shows even more clearly than Fig. 1 that the motor insurance market is subject to significant pressure on premium income compared to the rest of the property-liability insurance market. In the light of the steadily increasing number of vehicles insured (increase of 17%, from 45.8 million in 1994 to 53.6 million in 2006) and declining total premiums (decrease of 5% for the period shown above), average premiums declined quickly. In fact, in 2006 they were nearly 19% below the level of 1994 and even lower than in 1999. Figure 3 illustrates the profitability of German motor insurance and other propertyliability lines of business. For the six years from 1997 to 2002, the technical result in the motor insurance market is negative. 6 In contrast, the other property-liability lines 
Profitability

Analysis of competitive situation-price war or just intense competition?
Price wars are characterized by competing firms struggling to undercut each other (see Assael 1990) . Typically, one firm starts to grab market share by lowering prices and the other market participants follow its lead, resulting in downward price pressure (see Urbany and Dickson 1991) . During a price war, companies set prices significantly below the level usually charged in the industry (see Busse 2002 ) and these prices are not sustainable over the long term (see Schunk 1999) . Price wars are a phenomenon found in many industries, including bus rides, tires, and notebook PCs. 7 They have also been subject to extensive academic analysis, e. g., by Busse (2002) for airlines, Slade (1992) for oil, and van Heerde et al. (2008) for retail, to name just a few.
However, there are very few studies on price competition and, to our knowledge, none explicitly on price wars in the insurance industry. There are two streams to the literature on price competition in insurance: one stream deals with the idea that insurance crises can be explained by preceding soft markets and price cutting (see, e. g., Harrington and Danzon 1994; Harrington et al. 2008) ; the second stream deals with profit and underwriting cycles.
8 One reason for the lack of scientific studies on price wars in insurance is lack of data. There are, in most cases, no data on loss forecast revisions to study price-cutting behavior as done for the United States by Harrington and Danzon (1994) and Harrington et al. (2008) . Neither are there detailed monthly or weekly price points for single insurers for a significant amount of time as used in the study of other industries, such as retail or airlines. This situation is also true for German motor insurance, for which only aggregate yearly market data on average prices are available.
Testing of conditions from price war definitions
When looking at a market with a competitive situation, it is challenging to determine whether there is just strong price competition or a price war happening (see Heil and Helsen 2001) . To help identify whether a strong price competition has developed into a price war, Heil and Helsen (2001) define a price war as requiring one or more of the following conditions: (1) the direction of pricing is downward, (2) the pricing interplay is not sustainable, (3) there is a strong focus on competitors instead of on consumers, (4) the pricing interaction as a whole is undesirable to firms, (5) the competitors did not intend or expect to ignite a price war, (6) the competitive interaction violates industry norms, and (7) the pricing interaction occurs at a much faster rate than normal.
Applying these seven conditions for a price war to the German motor insurance market, we confront the claim made by trade literature maintaining that there have been two recent price wars in the German motor insurance market (1996-1999 and 2005-2006) . We can discuss two of the seven conditions based on data presented above in the market overview section. Examination of the remaining five conditions is mainly based on industry reports, annual reports by the regulator (BaFin) and the German Insurance Association (GDV), and an analysis of press articles.
3. Condition 3 claims that in case of a price war, insurers focus rather on competitors than on consumers in their competitive interplay. This is clearly the case for the German motor insurance market. As an example, consider the introduction after deregulation of "competitive rebates", which are not risk based, but solely aimed at undercutting competitors' prices (see p. 58 in BAV 1998). The strong focus on price is not necessarily based on customer preferences; rather, it is driven by the insurers themselves. Ghezzi et al. (2005) show in a representative study of the German motor insurance market that only 11% (in 2000) and 18% (in 2004) of the customers belong to a market segment with primary focus on price. 10 Against this, insurers have put their main emphasis on price, rather than on customer service or product innovation. 4. According to Condition 4, in a price war, the pricing interaction as a whole is undesirable to the companies involved. Market participants and also the German Insurance Association stress that the pricing interaction in 1996-1999 led to undesirable losses in the motor insurance line of business (see, e. g., pp. 92-94 in GDV 2005) . Also, some insurers expressed their discomfort with the developments in late 2004 and at the beginning of 2005, where Allianz, after three years of steadily increasing prices, suddenly announced premium decreases (see, e. g., Nicolai 2005) . However, it is not possible to conclude from these findings whether the pricing interaction during the periods under consideration was more or less desirable than it has been during other time periods. 5. To meet Condition 5 of the price war definition, competitors must not have intended or expected to start a price war. Instead, price wars may be the unintentional result of competitive misunderstandings during periods of market entry, overheating, emotionally driven interaction, or noise in competitive interaction (see Heil and Helsen 2001; Schunk 1999; Axelrod 1997) . Analyzing the situation in the German motor insurance market for both periods, we conclude that market participants consciously contributed to an increase in competition. They were fully aware of the intensifying competitive situation. For example, market leaders Allianz and HUK introduced co-brands for cheaper tariffs -Allianz24 and HUK24, respectively -in order to gain market share via price competition (see, e. g., Müller 2005) . Also, insurers used alternative direct distribution channels to reach price-sensitive customers by cooperating with retailers, e. g., Direct Line with Karstadt and Zurich with C&A (see, e. g., Lier 2008) . Given these facts, we conclude that Condition 3 is not fulfilled. 6. According to Condition 6, to qualify as a price war, competitive interaction must violate industry norms. For the first period of intense price competition (1996) (1997) (1998) (1999) , a violation of industry norms can be observed. This is implied by the annual reports from the regulator and the German Insurance Association. Both entities accuse the industry of competitive and non-risk-based pricing with deviation from the recommendations issued by the industry association (see pp. 58-61 in BAV 1998; pp. 56-57 in BAV 1999) . Furthermore, insurers are said to lower prices despite increasing claims payments, leading to significant losses (see pp. 53-54 in BAV 2000), and to introduce a broad range of competitive discounts (see p. 60 in GDV 1999). However, during this period, the insurance industry was in the process of redefining its norms after the changed regulatory situation and was only just beginning to learn how to cope with competitive behavior in a deregulated market. This situation is why market participants in the second period of intense competition (2005 and 2006) cannot be described as violating industry norms but, rather, simply as acting as expected in the face of stiff competition. Thus, once again, the evidence on price wars is mixed. 7. For a price war to be occurring, pricing interaction must appear to be faster than usual (Condition 7). Price changes in the motor insurance market are significantly less frequent and less flexible than in other industries due to the nature of the product and the pricing/underwriting process. As Erdönmez et al. (2007) show in a representative study of the Swiss and German motor insurance market, 74% of insurers change tariffs only once per year, 17% two to three times per year, and 9% do so more flexibly. The average time needed to implement a price change in this industry is 60 days (e. g., to adapt IT systems and to distribute and explain the new pricing scheme to sales agents). Therefore, principal pricing interactions in insurance are mainly based on annual premium changes. However, more frequent and flexible price changes can be achieved through discounts, which, as shown above, insurers used extensively during 1996 (see p. 60 in GDV 1999 pp. 58-61 in BAV 1998) . Unfortunately, it is not possible to analyze effective pricing dynamics in detail due to unavailability of appropriate data. Table 2 is a summary of the arguments in favor and against the price war hypotheses. Checking the applicability of the seven price war conditions developed by Heil and Helsen (2001) to the motor insurance market gives a result mainly in favor of the price war hypotheses for the period of 1996 to 1999 and mainly against it for 2005 to 2006.
Comparison to reference cases from other industries
Along with examining the conditions posited to prove the existence of a price war proposed by Heil and Helsen (2001) , reference cases from other industries that have been studied in academic literature on price wars can provide valuable insights. An overview of 10 examples is provided in Table 3 . Compared to these cases from other industries, the 18% decrease in average premiums from 1995-1999 (-4.7% p.a.) and the 8% (-4.2% p.a.) decrease in [2004] [2005] [2006] in German motor insurance are rather low and dispersed over comparably long timeframes. For example, price wars in notebook PCs have led to price erosions of 30-40% (#7 in Table 3 ) and a bus ride fare price war in the US has seen fares for a particular route declining by 80% within 3 weeks (#3).
11 Furthermore, a price war in Dutch supermarkets, a per se low margin business, has led to a decline in retail food prices of over 8% in 2 years (#8).
12 Also, the impact of price wars in other industries seems more severe than it does in the German motor insurance industry.
Although price competition in German motor insurance led to a decline in profitability for some years and increased customers' price sensitivity to a certain degree (see Ghezzi et al. 2005) , other industries have been faced with more severe consequences, for example, changes in channel structure (Table 3, #5) , brand loyalty erosion (#9), or the restructuring of a whole industry as in case of (online)-brokerage (#2).
Conclusion
This paper contributes to an understanding of competition in the German motor insurance market, which is the most important line of business in the German propertyliability insurance industry and the subject of intense discussion among practitioners 11 Throughout the discussion of these examples we do not consider the other conditions in these industries, e. g., the decline in prices in the notebook business might be due to reduced costs. The general conditions in the other industries thus might not be exactly comparable to the situation of the motor insurance industry. 12 For more examples, see Heil and Helsen (2001). and in the trade literature in the last several years. The motor insurance market has experienced intense price competition since deregulation of the European insurance markets in 1994. An indicator of this development is the steady decline in premiums per vehicle since 1994. The average premiums per vehicle declined by 18% from € 484 in 1994 to € 393 in 2006, whereas average premiums in other lines of property-liability insurance remained stable or increased.
However, according to our findings, particularly when we compared them to price wars in other industries, the German motor insurance industry has not and is not engaged in a price war. For example, the period from 2005 to 2006, which shows a significant decline in average premiums, does not show a decline in profitability, as required by the definition of a price war. Also, the speed and magnitude of price declines in our reference cases from other industries are much higher than in the case of German motor insurance. We would therefore describe the periods of 1996 to 1999 and 2005 to 2006 as times of intense competition, rather than as times of price wars.
